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Early February 2003

• Surveillance of severe
atypical pneumonia in
Hospital Authority in Hong
Kong

• Initiate investigation in
Guangdong



Late February / Early March

• Late Feb: Outbreak in Hanoi

• Outbreak in Singapore and Canada - Hong
Kong returnees

• Early March: Outbreak in health care
workers in Hong Kong

• 12 March: WHO Global Alert on SARS

• March 17: WHO Network of SARS
Laboratories



Aetiology

• Influenza and other conventional respiratory
pathogens ruled-out

• Strategy:
– unconventional cell lines to grow the virus

– consensus primer / low stringency PCR

– random primer RT-PCR / differential display

– Electron microscopy on lung biopsy

– Array technology



A Novel coronavirus 
is associated with SARS
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Detection of SARS sequence by random RT-PCR
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Avian infectious bronchitis virus
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Murine hepatitis virus strain 2

•A 646 nt sequence of coronavirus origin



Genome of the SARS-associated
coronavirus



Koch’s postulates:
Association of microbe and disease

SEROLOGY:

• 107 patients with clinically defined SARS
– Rising titre to coronavirus 104 / 107 (97%)

– Rising IFA titre to human metapneumovirus 
0 / 50 (0%)

• 45 paired sera from non-SARS patients: no
antibody to CV

• 200 blood donors: no antibody



SARS-coronavirus in macaques

Macaque # 4:

Severe multifocal pulmonary consolidation

Coronavirus detected in lung tissue

Severe interstitial pneumonia

Fouchier et al - Nature 2003, on line



Questions

• Sites and duration of virus shedding and
infectivity

• Stability of virus in environment

• Molecular evolution: how many lineages
contribute to the Hong Kong outbreak ?

• Animal reservoir



Viral load in SARS patients 



Implications

• Lab Diagnosis: Virus detection (RT-PCR
or other):
– Viral load is lower in first 5 days of illness. A

challenge for diagnosis.

• Transmission: more likely in later phase of
illness?



Virus stability: Implications for
transmission and infection control

• The virus is more stable in environment
than other respiratory viruses

• Infectious virus can survive
– dried: 1-2 days on surfaces at room temperature

– non-porous > porous

– organic matter (eg faeces) increases stability

• Animal coronaviruses are infectious for
long periods in environment

Fomites: a route of transmission?



Lung Pathology

Haemophagocyctosis

Giant cells of
macrophage origin

CD68

Nicholls et al (2003) Lancet 



Questions

• Sites and duration of virus shedding and
infectivity

• Stability of virus in environment
• Molecular evolution: how many lineages

contribute to the Hong Kong outbreak ?
• Animal reservoir

– Isolation of SARS-CoV-like virus from civets cats and
a racoon-dog:

– Y Guan: Epidemiology session



WHO Network of Laboratories

• Federal Laboratories for Health Canada, Winnipeg, Canada
• Health Canada, Ottawa, Canada
• Public Health Laboratory Centre, Hongkong SAR China
• Prince of Wales Hospital, Hongkong SAR China
• The University of Hongkong, Hong Kong SAR, China
• Institut Pasteur, Paris, France
• Bernhard-Nocht Institute, Hamburg and Johann Wolfgang

Goethe Universitat, Frankfurt, Germany
• National Institute of Infectious Disease, Tokyo, Japan
• Erasmus MC, Rotterdam, The Netherlands
• Singapore General Hospital, Singapore
• Central Public Health Laboratory, London, UK
• Centers for Disease Control & Prevention, Atlanta, USA
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